Spatial orientation mapping of fibers using polarization-sensitive second harmonic generation microscopy.
In this work, we present a non-invasive approach to determine azimuth and elevation angles of collagen fibers capable of generating second harmonic signal. The azimuth angle was determined using the minimum of second harmonic generation (SHG) signal while rotating the plane of polarization of excitation light. The elevation angle was estimated from the ratio of the minimal SHG intensity to the intensity when laser polarization and fiber directions were parallel to each other using experimentally determined calibration curve. Pixel-resolution images of collagen fiber spatial orientation in tendon from bovine leg, chicken leg, and chicken skin were acquired using our approach of SHG polarization-resolved microscopy.